Heterologous co-expression of human cytochrome P450 1A2 and polymorphic forms of N-acetyltransferase 2 for studies on aromatic amines in V79 Chinese hamster cells.
V79 Chinese hamster cells were genetically engineered for the stable co-expression of human cytochrome P450 1A2 and the polymorphic N-acetyltransferase 2 alleles *4, *5B, *6A and *13, in order to generate an in vitro tool for studying the metabolism-dependent toxicity of aromatic amines. N-acetyltransferase 2*4-encoding cDNA was generated by the polymerase chain reaction (PCR) with defined primers from the genomic DNA of a human liver donor homozygous for *4, and served as a template to generate the *5B, *6A and *13 isoforms by site-directed mutagenesis. Human cytochrome P450 (CYP) 1A2-encoding cDNA was generated by the PCR from genomic DNA of the recombinant V79MZh1A2 cell line. All the cDNAs were inserted into a CMV promoter-containing plasmid in conjunction with the selectable marker genes, neomycin and hydromycin. The recombinant expression plasmids were transfected for stable integration into the genomic DNA of the V79 cells. Several cellular clones were obtained and checked for the genomic integration of intact cDNAs with the PCR on the genomic DNA of the recombinant cells. Stable expression was confirmed by the reverse transcriptase PCR (RT-PCR) on RNA preparations. Metabolic function was tested with ethoxyresorufin as a marker substrate for CYP1A2, and 2-aminofluorene and N-sulphametazine for N-acetyltransferase activity, and compared to data obtained from biological samples. 7-Ethoxyresorufin-O-deethylase activities ranged from 0.2 to 4 pmol resorufin/min/mg total protein. The N-acetylation of sulphametazine ranged from 0.07 to 1.7 nmol N-acetyl-sulphametazine/mg total protein/min. Selected clones showing activities in the range of physiological activities were submitted to metabolism dependent mutagenicity studies. In particular, the polymorphism-dependent N-acetylation of 2-aminofluorene and the role of CYP1A2 and N-acetyltransferase in the mutagenicity of 2-aminofluorene, were investigated. Surprisingly, the mutagenicity of 2-aminofluorene is dramatically reduced in V79 cells co-expressing CYP1A2 and N-acetyltransferase, compared to V79 cells expressing CYP1A2 only, pointing to a significant species-dependent difference in the metabolic activation of aromatic amines between rats and humans.